1. Introduction
===============

Due to changes in environmental conditions, recent epidemiological evidences suggest that the incidence of gastroesophageal reflux disease (GERD) is increasing in both Asian and Western countries.^\[[@R1],[@R2]\]^ Terapeutic strategy for GERD mainly involves the use of proton pump inhibitors (PPIs) to control symptoms. Troublesome GERD symptoms persist in 20% to 30% of patients despite daily treatment with a standard proton pump inhibitor (PPI) dose.^\[[@R3]\]^ Persisting GERD symptoms cause discomfort, impair quality of life, and affect mental state and social activities. Likewise, the subsequent development of mental disorders, such as: anxiety, depressive, also play a crucial role on GERD symptoms deterioration and have a negative effect on people\'s quality of life.^\[[@R4]\]^

The Symptom Checklist 90-Revised (SCL-90-R) is an international, widely used, self-report questionnaire of multidimensional complaints with normative data for healthy control subjects and psychiatric patients. Some medical groups applied SCL-90-R to evaluate the psychological state of patients with chronic disease.^\[[@R5],[@R6]\]^ Previous studies suggest that the SCL-90-R questionnaire could be useful in investigating psychological factors and have made recommendations for psychosocial approaches in clinical practice.^\[[@R7]--[@R9]\]^ However, data from patients with persisting refractory GERD symptom based on SCL-90-R questionnaire scarcely have been shown.

This study focused on the psychological state of refractory GERD patients evaluated by SCL-90-R. We intended to find the differences between several varied conditions of refractory GERD symptom; therefore, to discover whether SCL-90-R would be useful in differentiate diagnosis for refractory GERD and whether SCL-90-R would be a new, simple method for pointing out potential reason by screening patients with GERD in a community hospital. Consequently, it may be helpful for gastroenterologist to choose relatively precise diagnostic approaches.

2. Methods
==========

The target patients were all with persisting GERD symptoms after an 8-week trial of once-daily PPIs therapy from October 2010 to November 2015.

Exclusion criteria were as follows: previous esophageal, gastric, or duodenal surgery; gastrointestinal organic disease or significant comorbidity such as severe hepatic or renal disease, or gastrointestinal bleeding; oncologic diseases; previous diagnosis of psychopathological; current psychopharmacological treatment; gastrointestinal functional disorders.

The methodological approach was based on administration of the following test: the Symptom Check List SCL-90-R,^\[[@R10]\]^ upper gastrointestinal endoscopy, high-resolution manometry (HRM, Given Imaging, Los Angeles, CA), 24-hour impedance-pH monitoring (Given Imaging, Los Angeles, CA). Data of HRM and impedance-pH monitoring analysis were performed using Medical Measure Systems pH Analysis software (Mano View software; Sierra Scientific Instrument Inc, Los Angeles, CA).

The Symptom Check List SCL-90-R comprises 90 items that assess psychopathological or somatic disturbances on a 4-point scale ranging from 0 (absence of the symptom) to 4 (maximum disturbance). The 90 items are grouped into 9 scales labeled as: somatization (SOM); obsessive--compulsive behavior (O-C); interpersonal sensitivity (I-S); depression (DEP); anxiety (ANX); hostility (HOS); phobic anxiety (PHOB); paranoid ideation (PAR); and psychoticism (PSY). Each of the 9 symptom dimensions is assessed with 6 to 13 items. The score on each dimension represents the mean score of all items of the dimension and directly reflects the severity of the mental health problem. Subscale scores ≥ 2 were suggestive of potential mental health issues. The global severity index (GSI) is a mean score of all 90 items.^\[[@R11]\]^

Patients groups: based on the results of endoscopy, HRM and impedance-pH monitoring, patients were divided into subgroups as follows: reflux esophagitis (RE); nonerosive gastroesophageal reflux disease (NERD); hypersensitive esophagus (HE); functional heartburn (FH), diffuse esophageal spasm (DES); hypertensive; weak peristalsis; and achalasia. The diagnosis made and classified accordingly to the Chicago classification and previously published criteria.^\[[@R12],[@R13]\]^

The protocol for the research project was approved by the Second Affiliated Hospital of Nanjing Medical University Institutional Ethics Committee within which the work was undertaken and that it conforms to the provisions of the Declaration of Helsinki in 1995 (as revised in Edinburgh 2000).

2.1. Statistical analysis
-------------------------

Data manual analysis was performed independently by 2 investigators unaware of the status of individuals. The data were presented as mean ± SD unless otherwise specified. Statistical analysis included Pearson\'s chi-square test for categorical variables and ANOVA for continuous variables. All statistical calculations were performed using SPSS 13.0. A *P \< .*05 was considered significant and all reported *P* values are 2 sided.

3. Results
==========

3.1. Demographic and clinical characteristics
---------------------------------------------

A total of 438 patients (137 males, 301 females, age 51.42 ± 17.30 years) were analyzed in this study (Table [1](#T1){ref-type="table"}). Symptom duration of these patients was 4.02 ± 1.45 years. There were 271 (61.87%) patients with heartburn and 239 (54.57%) with regurgitation, 189 (43.15%) with retrosternal discomfort and pain (Table [1](#T1){ref-type="table"}). All patients were divided into: RE (63, 14.38%); NERD (106, 24.20%); FH (123, 28.08%), and HE (67, 15.29%); DES (5, 1.14%); hypertensive (10, 3.42%); weak peristalsis (14, 3.20%); achalasia (50, 11.42%).
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3.2. SCL-90-R questionnaire survey
----------------------------------

We investigated the scores of 9 domains of SCL-90-R in varied groups (Table [2](#T2){ref-type="table"}). The data showed that there were significant differences between varied groups judging by DEP, ANX, PAR, PSY, and GSI domains (all *P \< .*05).
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Scores in different groups.
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In DEP domain, the score in RE group was less than in NERD, FH, achalasia groups (all *P \< .*05); the score in NERD was more than in HE and hypertensive groups (all *P \< .*05); the score in FH was more than in HE and hypertensive groups (all *P \< .*05); the score in achalasia was more than in HE as well as hypertensive groups (all *P \< .*05).

About ANX domain, we found RE group had less score than in NERD and achalasia groups (all *P \< .*05); NERD group had more than HE group (*P \< .*05); FH group had more score than HE group (*P \< .*05); achalasia had more score than HE and hypertensive groups (all *P \< .*05).

For PSY, the score of achalasia group showed higher level than RE, NERD, FH, and HE groups (all *P \< .*05); the score of FH group was more than hypertensive group (*P \< .*05).

In PAR, NERD group had more score than HE, hypertensive and achalasia groups (all *P \< .*05), and hypertensive group had more score than DES group (*P \< .*05).

According to the result of GSI domain, the data revealed that the level of NERD was higher than RE, FH, and HE groups (all *P \< .*05).

Apart that, we compared the 9 domains with DeMeester pathological (≥14.72, n = 114) and normal (\<14.72, n = 245) values with no statistical significance (*P* \> 0.05) (Fig. [1](#F1){ref-type="fig"}). However, we found statistical significance between the patients with less GERD symptoms duration (\<2 years, n = 95) and with more duration (≥2 years, n = 343). The patients with more duration presented more scores in DEP, ANX, and PSY (all *P \< .*05) (Fig. [2](#F2){ref-type="fig"}). But the score of PAR was lower in ≥2 years group (*P \< .*05). The scores for the 9 domains of the SCL-90-R are given with GERD symptoms in Fig. [3](#F3){ref-type="fig"}. Subjects with GERD typical plus atypical symptoms (n = 253) had higher scores compared to subjects only with typical symptoms (n = 185) in the next domains: SOM, ANX, PSY, and GSI (all *P \< .*05). Evaluating each domain separately based on gender, women were found to have significantly higher scores than men in all domains (all *P \< .*05) (Fig. [4](#F4){ref-type="fig"}).
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4. Discussion
=============

Psychosocial factors can affect the development of diseases, symptoms, responses to treatment, and quality of life. Researchers evaluated the psychological status of patients with chronic disease using SCL-90-R questionnaire. A link of GERD and psychopathological features has already been demonstrated by several studies.^\[[@R14]--[@R17]\]^ We analyzed the data from the patients with refractory GERD symptoms in order to acquire their psychological characteristics, which may be helpful for making diagnosis and clinical strategy.

On purpose of determining which psychosocial factor probably involved into refractory GERD symptoms, we studied the 9 domains of the SCL-90-R questionnaire in patients with different diagnoses who presented refractory GERD symptoms. In this study, O-S and I-S, which are stable personality characters and are referred as personality, were not found statistical significance between these patients. But in DEP, ANX, PAR, PSY, and GSI domains, the data had differences. We discovered the scores of these domains in NERD, FH, and HE groups were higher than RE groups. The results suggest that the psychological status perhaps dose not have so close relationship with acid reflux. Remarkably, achalasia showed more psychological factors. Considering that achalasia is an unknown congenital disease, those features will certainly appear because of refractory GERD symptoms. They may be the results of symptoms from which patients have suffered for a quite long duration. At this point, our date supports previous results that psychological factors will have a distinct affect on the development of chronic diseases.^\[[@R18]\]^

With our other comparison results based on DeMeester value, we did not find difference between pathological and normal acid reflux. This strongly supports our suggestion that psychological status dose not relate to acid reflux again. Possible reason is that the universal usage of PPIs has effectively controlled acid reflux; therefore, this makes patients benefit from reducing mental stress.

Many previous studies have led to the conclusion that patients with typical symptoms were also more likely to have atypical symptoms and symptoms of functional dyspepsia.^\[[@R19],[@R20]\]^ There is an overlap between reflux symptoms, irritable bowel syndrome, and functional dyspepsia, and these are common over the entire spectrum of GERD. Also the atypical symptoms of GERD were closely correlated with the typical symptoms.^\[[@R21]\]^ Unlike to Lee SP\'s study which showed that the scores of patients with symptomatic erosive esophagitis were higher than those of asymptomatic patients on all items of SCL-90-R,^\[[@R22]\]^ we chose patients only with typical GERD symptom to compare with those with typical plus atypical GERD symptom. Our aim was to acquire more precise information about the relationship between mental disorder and GERD symptom. From the data, which complimented previous studies to a certain extent, we assume that companion with other atypical GERD symptoms means more risky for psychological diseases.

The analysis of symptoms duration in this study showed that the patients with more duration had more problems of DEP, ANX, and PSY. Most patients suffered from refractory GERD symptom have long duration and evaluating the psychological status of these patients should be taken more concerns in further studies. Considering of gender difference, we investigated the data divided by female and male. Our results are consistent with Núñez-Rodríguez MH\'s study,^\[[@R17]\]^ women were found to have significantly higher scores than men in all domains by SCL-90-R. Due to more researches pay attention to gender difference in chronic diseases development^\[[@R23]--[@R25]\]^ in recent decades, the difference between female and male may need more investigations.

Some restrictions must be acknowledged regarding the measurement of mental disorders with the SCL-90-R in the present study. The interviewing, diagnosing, and rating were done by experts in our gastroenterology department. Although our research team acquired assistance of psychologists, the results were likely to have a little bias. Moreover, the samples in this study were regional instead of a nationally representative. Differences across cities and countries may occur due to differences in sociodemographics. The large scale linked to multi-canter study needs to be carried out in further studies. Despite these limitations, the goals for testing the psychological status of the patients with refractory GERD symptoms by the SCL-90-R were achieved. The questionnaire showed acceptable qualities for evaluating mental health disorders in the first step. The use of SCL-90-R supplemented by following endoscopy, HRM, and pH monitoring may enhance the precision of differential diagnosis for refractory GERD symptoms.

In conclusion, we firstly observed the psychological disorders of the patient with different diagnosis presented refractory GERD symptom. We think that psychological factors have an unignorable significance in the research field. For these patients, the treatment for psychological disorder may help them alleviating symptom and improving the quality of life. The further question is whether all patients with psychological problem should accept suitable treatment and how to definite the indication. Undoubtedly, there is a need for further research.

Abbreviations: ANX = anxiety, DEP = depression, DES = diffuse esophageal spasm, FH = functional heartburn, GERD = gastroesophageal reflux disease, GSI = global severity index, HE = hypersensitive esophagus, HOS = hostility, HRM = high-resolution manometry, I-S = interpersonal sensitivity, NERD = nonerosive gastroesophageal disease, O-C = obsessive--compulsive behavior, PAR = paranoia ideation, PHOB = phobic anxiety, PPI = proton pump inhibitor, PSY = psychoticism, RE = reflux esophagitis, SCL-90-R = Symptom Checklist-90-R, SOM = somatization.
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